Supplying a Stimulus 
Condition as Input to the 
Frequency Translation Device 
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Measuring the Intermodulation 
Products to include the Sum 
Intermodulation Products and the 
Difference Intermodulation Products 
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Establishing a Predetermined 
File Format 
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Storing the Sum Intermodulation 
Products and the Difference 
Intermodulation Products in Files 

Establishing an Index File to Identify 
the Stored Output Files Identified by 
the Stimulus Condition 



2 



40 




! ©(#) SsourC^ /cvs/sr/src/gem1n1#r/tefnplates/dbl2.1mt f v $ $Revis1on: 1.2 $ $Datei 199 
! inter modulation table for double balanced mixer #2 
! signal Level (dBm) LO Level (dan) 
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Fig. 3 



VAR RF.Frequency valuefl )=91 5000000 

VAR RF Power_vaije(1 )-20 

VAR LO_Frequency_value(1 1-985000000 

VAR LO Power value[1H.11Q223E-16 

VAR UpperSB(0l=1 

BEGIN IMJTable 
2lndex(0) Conver Loss{1 ) IMTJilename(2J 
1 0.3936 SLCRJM-OwerJ^O.txt 
END 

VAR R F_Frequency_valuen )»91 5000000 
VAR RF_Power vahje(1)=-20 
VAR LO_Frequency_value{1)«985000000 
VAR LO Power_valuenH.110223E-1B 
VAR UpperSB(0)-0 

BEGIN IM.Table 

*lndex(Q) ConverLoss(l) IMT_filename(2) 
1 0.2360 SLCR_PJJppefJL-20.txt 
END 
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Fig. 5 




1111*1 



/VAR FTF Frequency value[1 ]=91 50 
/ VAR RF>ower_value[1K20 
\ VAR LO Frequency_value[1)=9B500000D/ 
WAR LD>aweLvalue[1 ]=7 X 
VAR4Jpi^rSB(0H ' 



BEGIN IM Table 

%lndBH(Q) ConverLossfl ] IMT_filename(2) 
1 0.51 4G 5RCL_P_LowerJ.txt 

END - 

VAR RF_Frequency_value[1 )«91 5000000 
VAR RF_Power_value[1)«-20 ) 
VAR LD J : requency_value[1 )-9B5QQ000D/ 
VAR LQ_Power value(1]=7 *s4h- 
V^R ypperSB(p>g 
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BEGIN IM.Table 

2lnden:(0) ConverLoss(1 ) IMT_filename(2) 
1 0.2309 SRCL P Upper_1.txt 
END 



VAR' ffF Frequency value[1]=915OO0QOO 
VAR RF_Power_value[1)=-19 
VAR LQ.Frequency value(1 )-9B5000000 
VAR LD PoweLvalue(1H.110223E-1G 
VAR UpperSB(OH 




Stimulus Condition 



BEGIN IMJabie 

%lnde*[0) ConverLoss[1 ) IMT_filename(2] 
1 0.3958 SLCR P LowerJ_-mw 
END 
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*R RF_Frequency valued 1=91 
VAR RF Power valued H 9 
VAR LD Frequency_value[1 1=98500000 
VAR LD>DweLvalue(1H.11D223E 
Upper5B(G>0 



BEGIN IM_Table 

2lndeM[0) ConverLos$(1 ) IMTJilenarjie[2) 
1 0.23ga_ 5LCR_PJJpperJ_-19.txt 
END 



95 





70 



75 



100 



Establishing a Simulated Stimulus 
Condition 
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Relating the Simulated Stimulus 
Condition to the Index File 








Extracting the Intermodulation 
Product of Interest from the 
Stored Data Files Associated with 
the Simulated Stimulus Condition 



Displaying a Result of the 
Simulation 
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Fig. 7 
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Output Spectrum 
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Difference spur of 3rd LO harmonic and 1st RF harmonic 




Fig. 1 0 
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Comparison of Intermodulation Components 
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Fig. 1 1 



Mi«rlMT2 
MIX1 

ConvGain=file(DAC1, "ConverLoes"} 

IMTvelueType=dB 

IMT File=IMTF 




P Hone 
PORT1 
Nurrpl 
Z=50Orrn 

Pspdar(dbmtow(RF_Power) ( 0) 
Freq=RF_Freq 




PJTone 
PORT3 
Num=3 
Z=50Ohm 

P=pdar(dbmfe»<LO_Po»(wr),0) 
Freq=LO_Freq 




VAR 
VAR1 

RF_Freq=915MHz 

LO_Freq=985MHz 

IF JFreq =LO_Freq- RF_Freq 

RF_Power=-10 

LO_Powar=7 

UpperS8=0 

CL=ftle{DAC1, "ConverLoes"} 
IMTF=file(DAC1. HMTJIename"} 



HARMONIC BALANCE 



HarmoricBalance 
HB2 

Freq[1J=LO_Freq 
Freq[21=RF_Freq 
Order{1]=5 
Order{2]=3 



Stap= 
Step= 

Other=OutVar="LO_Pcwer- OutVar="CL H 




DataAccessComponent 
DAC1 

File="IMT_resiJttxr iVar6="lnde*" 

Type= Generalized Multi-<f mensional Data iVal6=1 

Block= iVar7= 

lnterpMode= Value LooJup iVaJ7= 

Inter pDom= Rectangular IVar8= 

iVar1="RF_Frequency_value" IVal8= 

IVaJ1=RF_Freq iVar9= 

IVar2="RF Powerjalue" iVal9= 

IVal2=RF_Power IVar10= 

IVar3="LO_Freq uency_\olue" iVal 10= 

iVal3=L0_Freq 

i Var4= "LO_Power_val ue" 

iVa!4=LO_Power ~ 

IVar5="UpperSB" 

IVal5=UpperSB 



Stimulus 
condition 


RF Frequency 


RF Power 


LO Frequency 


LO Power 


915 MHz 


-10dBm 


985 GHz 


7dBm 
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Output Spectrum Based on Difference IM Products 
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Output Spectrum Based on Sum IM Products 
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MixerlMT2 
MIX1 

ConvGain^il^DACI, "ConverLoss"} 

IMTvalueType=dB 

IMT File=IMTF 



P_1Tone 
PORT1 
Num=1 
Z=50 Ohm 

P=pola r(dbmtow(R F_Power), 0) 
Freq=RF_Freq 




VAR 
VAR1 

RF_Freq=915 MHz 

LO_Freq=985 MHz 

IF_Freq-LO_Freq-RF_Freq 

RF_Power=-6 

LO_Power=0 

UpperSB=l 

CL=file{DAC1, "ConverLoss'} 
IMTF=file{DAC1, "IMTJilename"} 



XML 



P_1Tone 
PORT3 
Num=3 
Z=50 Ohm 

P=polar(dbmtow(LO_Power),0) 
Freq=LO_Freq 




Term 
Term2 
Num=2 
Z=50 Ohm 




DataAccessComponent 
DAC1 

File*! MT_res ult. txt* iVar6="l ndex" 

Type=Generalized Multi-dimensional Data iVa)6=1 

Block- 'Var7= 

InterpMode-Value Lookup iVal7- 

lnterpDom*Rectangular iVar8- 

iVaM ="RF_Frequency_value" ival8= 

iVal1=RF_Freq iVar9= 

iVar2*"RF_Power_v alue" iVa!9* 

iVal2=RF_Power iVarl 0= 

iVar3="LO_Frequency_value" iVal10= 

iVal3=LO_Freq 

iVar4="LO_Power_yalue" 

iVaW=LO_Power 

IVar5="UpperSB" 

iVal5=UpperSB 
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HARMONIC BALANCE 



1 



HarmonicBalance 
HB2 

Freq[1J=LO Freq 
Freq[2]=RF_Freq 
Order[ 1] =3 
Order[2]=3 

SweepVar="LO_Power" 

Start=0 

Stop=10 

Step=1 

Other=OutVar*"CL" 



IS 



PARAMETER SWEEP 



] 



Pa ram Sweep 
Sweep 1 

SweepVar="R F_Power" 
SimlnstanceName[1]="HB2" 
SimlnstanceName[2]= 
SimlnstanceName{3] = 
SimlnstanceName[4]= 

Siml nstanceName[5]= 
SimlnstanceName[6]= 

Start^20 



Stop=0 
Step=1 
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Fig. 14 
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Conversion Gain vs. LO power 




Each curve stands for one LO power; LO power 
sweeps from 0 dBm to 10 dBm, in 1 dB step. 
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Fig. 1 5 
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Fig. 17 




Mixer 
MIX1 

SideBand=UPPER Z2= lmpDeltaFreq= 

lmageRej= Z3= lmpMaxOrden= 

L0_Rej1 = GainCompType=LIST lmpWindow= 

L0lRej2= GainCompFreq= ImpRelToN 

RFlRej= ReferTolnput=OUTPUT lmpAbsTol= 

ConvGain=dbpolar(0,0) SOI= 

S11=polar(0,0) TOI= 

S22=polar(0,180) Psat* 

S33=0 GainCompSat=5.0 dB 

PminLO= GainCompPower= 

NF= GainConnp=1.0 dB 

NFmirv= GainCompFile= 

Sopt= lmpNoncausalLength= 

Rn= lmpMode= 

Z1= lmpMaxFreq= 



Fig. 1 8 



% File format constructed based on the parameter list of the Mixer model 

%S11 S12S13 S21 S22 S23 S31 S32 S33 Z1 12 13 SOI TOI GainCompPower GainComp 

XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX 
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